Terminal Alkyne Biosynthesis in Marine Microbes.
The terminal alkyne is a readily derivatized functionality valued for its diverse applications in material synthesis, pharmaceutical science, and chemical biology. The synthetic biology routes to terminal alkynes are highly desired and yet underexplored. Some marine natural products contain a terminal alkyne functionality, and the discovery of the biosynthetic gene clusters for jamaicamide B and carmabin A marked the beginning of a new era in the understanding and engineering of terminal alkyne biosynthesis. In this chapter, we will overview recent advances in understanding the biosynthetic machinery for terminal alkyne synthesis. We will first describe how to elucidate terminal alkyne biosynthetic mechanism through heterologous expression, purification, and in vitro biochemical assays of individual pathway proteins. This will be followed by the description of an in vivo reporting system for the characterization of a membrane-bound bifunctional desaturase/acetylenase involved in terminal alkyne formation. The chapter will also cover the strategies for discovering additional protein homologs for terminal alkyne synthesis from microbes as well as the applications of click chemistry to identify and quantify terminal alkyne-bearing metabolites from microbial cultures. We will conclude this chapter with current challenges and future directions in this field.